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Abstract of the Invention 



An intelligent data management system and method are disclosed The 
system includes a database of stored data, a middleware layer having access 
to the stored data, and at least one client device for remotely accessing a 
prov«ded course of action. The middleware layer includes a fuzzy logic 
knowledge base for generating, updating, or firing fuzzy logic rules and a 
fuzzy logic inference engine for processing the stored data guided by the 
fuzzy logic rules to provide the course of action. 
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Intelligent Data Management System And Method 



Field of the Invention 
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The present invention relates generally to electronic databases and 
more particularly to a data management system and method. 

Background of the Invention 

As far back as 1873, Florence Nightingale lamented her inability to 
obtain value from paper medical records. Today, faced with an increasingly- 
mobile population, global accessibility to healthcare information Is becoming 
.ncreasingly essential. Early electronic approaches tended to apply industrial 
engineering concepts to understanding and automating the flow of healthcare 
with the expectant failures. 

It has been envisioned that the future patient record will be that of a 
multimedia record capable of including free text, high-resolution images 
sound, and full-motion video. These systems, which have come to be known' 
as computer-based patient record (CPR) systems, will be expected to offer 
.mproved access, quality, security, flexibility, connectivity, and efficiency. 

CPR systems maintain patient records such as histories, reports 
charts, and images in digitized form within a networked system of one or more 
health care institutions. This enables authorized users to access the records 
remotely employing client devices such as desktop computers, laptops PDAs 
(persona, digitai assistants) and the like coupled to the networked system via 
wed and/or wireless network paths. The problem is that no patient-centered 
da abase exists that provides the medical professional with a comprehensive 
set of fields for all disciplines of medicine. 
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Although the human brain excels in its ability to perceive, reason make 
demons and act, it is limited in its abiltty to handie mi.iions of data e emen* 
at the same t,me. What is needed is a so,u«on that incomes JZ£t 
systems us.no the latest technologies to facilitate batmen and diagt fs , n 
5 an efficient and effective manner. gnosis «n 

A knowledge base is a machine-readable resource for the 
d, sanation of information, generally online or with the capacity to be out 
online. An integral component of kn™,ioH« a P 
n tn™,,, w . , '"Ponent of knowledge management systems a 
» knowtedge base is used «o optimize Information ooiieoBon. onjanSaJand 
«neva, for an organization, or for me pubiio a, large. A well-organized 
knowledge base can save an enterprise a oonside ra b,e amount of mol ^ 
ecmaemg me amount o, empfoyee „me spent by*g to M Infon.aZocZ 
such fopros as fax laws, or company polloiea and procedures. A know^ 
■ base can g,ve usem easy aooess to tnfom^on era, would otbe^se 
labonous contact with many people. 

^ in general, a knowledge base Is not a static collection of information 
but a dynamic resource mat may ifsea have the capaoi ty to W as oart « 
an ar«a, Indigence <A„ expert system for example. An JZyZ^a 
computer application mat performs a task that would otherwise be^Lad 

— — — 

The problem , s that existing Knowledge bases are ao inherently tied to 
oases tne tool of choice has been the> «if tucm» 

T if-then s tetenKM > — ; 

ac,on or no, the. is no attend ado. This stetement pro^ 
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only when a parameter is found to be true. The condition in an IF-THEN 
statement is considered true if its value is non-zero, and false if its value is 
zero. The problem is that IF-THEN statements are too rigid. What is needed is 
a system that utilizes a more flexible query Icgic that can better emulate the 
5 superior reasoning processes of a human. 
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Fuzzy logic is a type of logic that recognizes more than simple true and 
false values. With fuzzy logic, proposes can be represented with degrees 
of truthfulness and falsehood. For example, the statement, today is sunny 

sTtrue 1 f? h trUe WfmH ^ "° d0UdS ' 80% "« « • clouds 
50/o t ue If ,fs hazy and 0% true if It rains all day. One exampfe of the use of 

fuzzy logic is that of spell checkers, which suggest a list of probable words to 
replace a m sspelled one. It would be advantageous to provide a system that 
takes advantage of the flexibility of fuzzy logic. 

method * f0re9 ° in9 r6aS0nS ' th6re iS 3 n6ed f ° r an im P r -ed system and 
method for the management of medical records. 

Summa ry of the Inventing 

S v Stem ThS r Sen ' ,mem0n b direCted * an ,ntel "S ent *« ".anagement 
system and method. The syEtem (ncludes . of 8tored ^ ™ 

m,ddleware layer having access to the stored data, and a, teas, one tern 
<tev.ce tor remoteiy access^ a pn.ided couree of a*n. The £££ 

Z ZZ ' *7 ^ ** ~» <—» or Jng 

!T T. k 3 ^ 109,0 inferenCS en9lre «» «" "ored 

data guuted by th. toy togic rutes to provide ate course of action 

In an aspect of the present Invention, the system further includes a 
gateway to facilitate wireless access to the middleware iayer from a cl 
dev.ce leveling e*s«ng wireiess networtts. ,„ an ^ of me ^ 
nvenhon. the system further Includes a ioad balancer tor balancing^ 
between the client device and the middleware layer. 
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The method includes the steps, of accessing stored data, providing a 
course of action using the accessed data, and remotely accessing the 
provided course of action. The step of providing a course of action further 
includes the steps of generating, updating, or firing fuzzy logic rules and 
manipulating the stored data using fuzzy logic inference guided by the fuzzv 
logic rules. ' y 
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By generating fuzzy rules for capturing expert knowledge, one can later 
update these rules based on feedback from the system. As well, the rules can 
be updated without having to change the inference engine programming code 
By using hand-held devices, the invention provides mobile data management 
for medical care units. The invention provides efficiency in patient treatment 
cost efficiency, paper-work reduction, resource allocation and utilization 
management, error minimization, clinical research, and data mining. 

By providing an intelligent system capable of assisting in accurate 
d.agnosis and treatment, the invention provides timely information through the 
use of a wireless hand-held device to cost-effectively deliver global 
access.bNity to patient records. The invention provides near real-time 
■nformation to aid in making clinical decisions, and streamlines the clinical 
process to improve decision-making quality. The invention facilitates medical 
procedures, speeds up processing times, and eliminates paper-related errors. 

Other aspects and features of the present invention will become 
apparent to those ordinarily skilled in the art upon review of the following . 
descnpt.cn of specific embodiments of the invention in conjunction with the 
accompanying figures. 

Brief Desc ription of tha Drawing s 

These and other features, aspects, and advantages of the present 
,nvent,on wil, become better understood with regard to the fo Zg 
descnpfon, appended claims, and accompanying drawings where: 
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Figure 1 is an overview of an intelligent data management system in 
accordance with the present invention; 

Figure 2 is an overview of an intelligent data management method in 
accordance with the present invention; 

Figure 3 illustrates an overview of a wireless architecture in 
accordance with a preferred embodiment of the present invention- 
Figure 4 illustrates a fuzzy inference engine structure flowchart; and 
Figure 5 illustrates a fuzzy knowledge base structure, flowchart. 

Detailed Description ofjhe Pr» eon t | v Prefemari ggib^dJmgDl 

The present invention is directed to an Intelligent data management 
system and method. As illustrated in Figure 1. the system 10 includes a 
database 12 of stored data 14, a middleware layer 16 having access to the 
stored date 14, and at least one client device 18 for remotely accessing a 
provided course of action 20. The middleware layer 16 includes a fuzzy logic 
knowledge base 22 for generating, updating, or firing fuzzy logic rules 24 and 
a fuzzy logic inference engine 26 for processing the stored data 14 guided by 
the fuzzy logic rules 24 to provide the course of action 20. 

In an embodiment of the present invention, as illustrated in Figure 3 
he system 10 further includes a gateway 28 to facilitate wireless access to 
he middleware layer 16 from a dient device 18 leveraging existing wireless 
ne^orfcs. n an embodiment of the present invention, the system 10 further 

ZT T ba ' anCer 30 ^ ba ' anCfng ,0ads between the client device 18 
and the middleware layer 16. 



30 



As illustrated in Figure 2, the method 100 includes the steps of 
acoessing stored data 102, providing a course of action using the accessed 
data 104, and remotely accessing the provided course of action 106. The step 
of proving a course of action 104 further includes the steps of generating 
updafcng, or firing fuzzy logic ru.es 1 08 and manipulate the stored data u "ng 
fuzzy log,c .nference guided by the fuzzy logic rules 110. 
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The following described embodiments are directed to medical record 
management embodiments of the present invention, provided as exempiary 
examples of. the present invention. Although what is described herein is 
directed to medical record management embodiments, it should be noted that 
other embodiments are contemplated and envisioned such as. but not limited 
to, materiel handling systems, transportation systems, and governmental 
s©rvic©s. 
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The system 10 is provided In a flexible object model to provide analysis 
> and d^n o, pa.en, charts, as «. as b»*g and scheming capable fne 
datebase 2 ,s a padem-based deeign with data 14 oate.ori.ed and stored 
based on ds .mportance in diagnosis. An objeet-odented analysis prevides an 
effects approaoh for communicating with toe applioafion and domain expert 

As .llustreted in Figure 4, the fuzzy iogio inferenoe engine 26 prevides 
toe daemon-making. The fuzzy iogic inferenoe engine 26 has been designed 
and .mpiememed tor medica. diagnosis poroses. However, sinj 

nvenbon leverages expert knowledge to create a Knowledge base 22 and 
fczzy ,og,c reles 24 to capture this knowledge and be avaliabte for preceL " 

i™Tn ,nference en9,ne 26 * * «*«^ 

eng,ne 26 M Is separate Horn the Knowtedge base 
dtegnosis and treatment reles 24 is made to be easier. The moduiar 
eng,ne 26 . parameterized with various Indices that woutd heip coverTZ 
vanefy of inference mechanisms between ate Mamdanl and FoZ u££ 
exfremes. The crisp diagnosis is computed toreugh a p£L££ 
defuzzrflcaaon method. Rnaliy, parametric norms are used for 1 Z££ 
intonnabon obtained ftom fh. tozzy ri.es 14 . The paremeterized inference 
engine 26 paries the »exib,„ty to adapt to one of many possibia mem^o 
reasomng, soma of which can he batter man other* in the diagnosis of a 
specitio disease within a medical discipline. 

hean ^ re :tr.r„ 26 ' .T ■ *" — ■'n^nceEngina-, has 

- — .jj.^m iu include the database ip on/4 

umaoase 12 and procedures required for 
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diagnosis, cause and treatment of medical conditions. The class retrieves 
patient information from the database 12 through GetFactor functions and 
launches a fuzzy logic procedure for diagnosis. The system provides 
guidance for experts on how to structure their knowledge for rule generation 
As illustrated in Table 1, the fuzzy logic inference engine is modular with 
multiple operators. 

TABLE 1: Fuzzy Logic Inference Engine Operators 
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Fuzzy numbers: 
Creat 

GetFiredHeight 

GetMin 
GetMax 
GetArea 

Rule Base: 
SNorm 
TNorm 
Defuzzify 



DoProcess 

Inference 

GetDrawPoint 



Create a fuzzy number in two steps 

Find the height of a fuzzy number to the effect of 

an event 

Find the minimum range of a fuzzy number 
Find the maximum range of a fuzzy number 
Find the area of a fuzzy number 

Obtain the summation of all fired fuzzy numbers 

Find the interaction of the fuzzy numbers 

A generic defuzzification method that uses a 

parameter to determine the defuzzification method 

used 

Perform the diagnosis process 
Perform the fuzzy inference 
Only for displaying the result 



Knowledge structuring can include a list of diagnosis and/or lab tests 
family histories, medical examinations, as well as medical procedures related 
to diagnosis. In addition, knowledge structuring can further include defining 
relationships, logical expression of relationships, choosing keywords for 
processing, prioritizing of all related parameters to diagnosis, sensitivity 
analyzing, and classifying parameters. 
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Handling numeric and linguistic Inputs. A nule base Is constructed to 
provrde a suitable course of action 20 through -deification-, with a non- 
zero output membership area. An obieO-odented approach was used In 

data 14 and stores K in seven* main categories such as- Personal 
lnfonha.cn. tab Test lagnosHc Inraging, Report Medlca, J^ZZ 
Examination, sucglcal Pathology and Diagnosis categories. 

10 mad, r an T 0d ' TOn ' 0fta ^ tlme *".^ta14(mmapa l .en r e 
medrce, records can be uffllzed by a bniing system to better automate the 
system and to provide cos, savtngs mmugh toe elimtnadon of date en^y 
overtop. ,„ a pretemed embodiment o, me present invention, me system^ 
.mplemented a, leas, in pari as a wireless solution. While ,he system caTbe 

15 nm from stendalone computer ptoKonps. me invendon is acLaga^y 

Id htd *• ^ *** « cany 

hand-Md devrces ma, enabte them naa, «me access to a pedants medic2 

» z? r ad ,-? e Mea ■ - """^ ~ -IE 

20 paper folders, clipboards, and the like. 9 

a pmfemed embedment of the present Invention. The system provides a 
toble architectora designed to support v*deas hand-Ld deuces a, 

25 ntormabon reladng to padents can be stored on a server wim TlZZ 
device used to remove toe Imorma.on from me server leveraging ££2 
-*asto«u re . Multiple wireless accesa pel* can be provided l^Z 
connecbvdy throughout an end* medlca, unit AD otegrjc 
prescnptons, teboratory results and beatmen, irdbrmadon JZ^ZT. 

30 server and can be retrieved mrough me hand-held device. 

appllcadon client, web Ctent or wWeTh.1^ T^Z 

Wi „ u CV iuc. me middleware 
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layer 16 contains all bualnass njles, business objects and entitles, end any 
supporting services sucn as meu ^ i ^ and ^ ^ ^ ^ ' 

12 is whete all the data 14 Is stored, and normally where the database 12 
resides, l«h Ms Hexible architecture, me system can support mj» 
5 appfcadons wtth lass effort because all rules. entWes, and sanrlces are In me 
middleware layer 16. and me database 12 can be reused and therefore 
devetopers need only concentrate on developing communications between 
the wtreless handheld device 18 and middleware layer 16. pontine 

— on to fte handhe,d ™ *~ . -n 2 



The system's architecture includes a wireless client, such as a smart 
Phone handheld devices, pocket PC, end the like, that communicates through 
a w,reles8 network such as CDMA (Code Division Multiple Access) CDPD 
15 (Cellular Dlgna, Packs, Data, or GSM (Global 

—cat,™, , 0 a gateway The galeway men communicates wTo,. 
nxddteware layer 16 through TCP/IP. The middleware leyer 16 then 
manipulates me data 14 in the data ,4 layer and communicate Ity 

n mH, T U * B Proto0 °' 8 ""* 38 JDBC (Java 08(3 Ba *> ConneeBvJ 

HTTP (Hyper Text Transfer Profocol). The invents wireless archKedure Is 
capable of handling a variety of wireless communions such TZZ 

htctIT server to hand - he,d ^ *"*» •«» ~ 

hand-held dev.ce, and readme tasters between handed devices 

Because me system uses the standam XML (Extensive Markuo 
Ungues, or omer slmilady „ax»e markup te exchange and eTTre 
mtemnabon, ,, can support bom wired clients and wireless dents. frying 
XML language, the system can use the XSL (Extensible a*L2 
30 Language, to bensfom, the date 14 Wo different fcnnats or a^n 
presents. For example. „ a web den, makes a regues, using ^ 
P^oco, men the system win bansfom, W XML ,n«o HTML 
Markup Language, using XSL betere responding to me dent However T* 
wireless handheld device makes a reoues, u.™ «~ ° ' * 
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system will transform the XML into WML (Wireless Markup Language) using 
XSL before passing the response back to the client Such a flexible 
archrtecture is needed in order to handle different types of wireless handheld 
devices using different markup languages for content delivery. The application 
5 server can readily be used as a wireless application server. The system can 
support Java clients, web clients, and/or wireless clients. 

The system architecture is based on J2EE (Java 2 Enterprise Edition) 
technology; a widely adopted technology for building enterprise applications 
i Since the invention is based on a flexible architecture technology, it can be 
deployed on virtually any platform. J2EE technology includes elements such 
as EJB (Enterprise Java Bean(s)), JSP (Java Server Pages)/Servlet, JDBC 
JMS, Java mail, and JNDI (Java Naming and Directory Interface) The 
application server can be used as a wireless application server. As mentioned 
previously, XML is used for information exchange and for structuring 
•nformation. As for the client, the system can support java clients, web clients 
and/or wireless clients. 

The system can support wireless applications including wireless web 
.ghtwe,ght database, and thin client/server applications. The wireless web 
technology Is a browser technology. For this type of wireless application the 
system supports WML/WAP. The system architecture makes it flexible 
enough to support ail major mark-up languages for wireless devices. 

. in fliis architecture, the client is used only for presenting information. All 
business logic resides in the middleware layer 16. The middleware layer 16 
includes the application server 161, business process 162, business entities 
163, apphcation services 164, business intelligence module 165, and request 
processor 166. The application server 161 manages transactions, resources 
and persistent data 14. The business process 162 is where a», the business 
rules and logics reside. Its purpose is to process the information within the 
business objects. A business object encapsulates the business information 

oTiU lTf I 1 SeParafin9 ^ bUSineSS Pr ° CeSSeS 162 *™ bu -ess 
objects is that business objects are reusable entitles that can be reused within 
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other applications. Another advantage is derived from the fact that business 
objects are seldom changed, but business rules and processes are constantly 
changing. 



15 



5 The application services 164 are services that support the business 

such as security service, query service, report service, and messaging 
service. The business intelligence module 165 is an artificial intelligence 
module that assists a physician or hospital in providing patient healthcare. 
The request processor module 166 processes requests from the client and 
10 presents information to the client The data layer 12 includes the databases 
12 where all data 14 is stored, and can include legacy systems 121. 

Wireless devices can be supported with modules such as "scheduler" 
View/transfer patient chart" , and -order entry" modules. The scheduler is 
generic and flexible, and since it is Intelligent- it can automatically make 
appointments based on the resources available and the needs of a specific 
situation. Appointment parameters include date, time, people to meet, and/or 
equipment required and procedures to be performed, as well as the space 
required for these procedures. In order for these to take place in an orderly 
fashion, all parameters need to be scheduled to come together at a pre- 
selected date and timeslot for a particular appointment. In addition the 
scheduler should be capable of re-adjustment if and when an appointment 
has to be changed. The purpose of the scheduler is to make the most efficient 
use of the aforementioned parameters for the appointments for which they are 
required. To ensure that the scheduler is generic and flexible, it has been 
designed to treat ail appointment parameters as resources. Therefore the 
scheduler can be used in other applications. For medical applications 
resources include the patient, provider, equipment, location, and the like. 

The scheduler includes an Al engine that learns how a particular 
provider utilizes appointment times for different types of appointments, so that 
the scheduler is able to suggest an appropriate duration for appointments of 
drfferent types and/or differing providers. The scheduler's 'teamed intelligence' 
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is capable of suggesting the earliest available time slot for an appointment 
based on the type of appointment and resources required. 

The scheduler's Al engine facilitates efficient use of resources for 
various appointments that are required, without sacrificing the need for 
prioritizing appointments based on the urgency of the matter. For example, 
one appointment might require three resources with an appointment duration 
of one hour. However, the third resource may only be required fen minutes 
after the start of the appointment, and for just twenty minutes. The scheduler 
can then make that resource available for other appointments where it is 
. required, making efficient use of that resource. 

The scheduler is user-customizable, since ifs design is based on a 
template and dictionary, or knowledge base. A user can create different types 
of appointments with different types of resources. In addition, the user can 
pre-assign resources specifically required for a particular appointment as a 
default value in the template, such as when a specific surgeon is required or 
requested by the patient. Therefore, complicated appointments having 'fixed 
resources' as default values and other resources as variables ones, and that 
depend on multiple resources can be made In near real time, which when 
done in the traditional manner could take a day or more. 

The scheduler can handle highly sophisticated and complex 
appointment schedules. One of the most complex appointments is when a 
main appointment depends upon several additional appointments. For 
example, a surgical appointment might require the patient to have a physical, 
X-ray, and the like before the surgical procedure can be performed. 

The view/transfer patient chart module can Include: patient information, 
patient history; patient problem list, patient treatments, and patient diagnostic 
results such as X-Ray, MRI, and laboratory results. The order entry module 
can include laboratory requisitions, prescriptions, and diagnostic procedures. 
Examples of patient record management tasks include the creation, editing, 

and UDdatina of aatlemt romrrfe i: * .. 

" • ■ « w<* wwm ig pci unci ii . iiiiurmanon and 
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manipulating diagnostic images, image handling can include rotation, side-by- 
side and overlapping comparison. 

Included thin client/server technology enables communication between 
the handheld device 18 and the middleware layer 16. The handheld 18 device 
can then make use of the services provided by the middleware layer 16. With 
this technology, the client software is installed on the handheld device 18. 
However, different handheld devices 18 have different platforms. Therefore, to 
avoid having to write client programs for every platform, it would be preferable 
that the client programming be written using J2ME (Java 2 Micro Edition), a 
lightweight version of Java technology, or other similarly lightweight language 
that targets small devices. Because J2ME is Java technology, it resolves the 
problem of security since the code can be downloaded, is platform 
independent and provides full-color graphics and robust applications. In 
addition, the user can enjoy full color graphics and can manipulate diagnostic 
images on the hand-held device, such as manipulating an X-ray image. 

The use of lightweight databases on handheld devices 18 is desirable 
within healthcare applications where there is often a need to work offline 
either due to cost-saving reasons, or for use in locations where there is no 
network coverage. With this technology, the user is able to store information 
locally on the handheld device 18 using a JDBC interface. Any changes are 
then synchronized with the master database over a wireless connection when 
network access becomes available. Another use for a lightweight database is 
for preloading static information such as drug formulary, making it possible for 
physicians to prepare prescriptions on the hand-held device 18 before 
sending them to a pharmacy. 

The invention provides an artificial intelligence engine 165 with an 
intelligent graphical web browser interface that facilitates decision-making in 
diagnosis and treatment. The mobile wireless technology facilitates the use of 
hand-held devices 18 to access patient information from a central pool. By 
applying an intelligent graphical web browser interface that can be applied to 
a database 12 of electronic medical records, critical information can be 
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reviewed before decision-making. This will not only expedite processing time, 
but will ultimately eliminate paperwork and its associated errors. 

As well, the system incorporates elements that ensure compliance with 
privacy regulations and confidentiality requirements. The invention provides 
global accessibility through the use of an electronic medical record via the 
centralized storage of patient records including diagnostic images. In 
exemplary embodiments of the present invention, the system can further 
include a flexible billing system that meets the diverse requirements of a 
variety of providers, as well as a laboratory central pool, a pharmacy central 
pool, and/or a material central pool. 

By generating fuzzy rules 24 for capturing expert knowledge, one can 
later update these rules 24 based on feed back from the system. As well, the 
rules 24 can be updated without having to change the inference engine 26 
programming code. By using hand-held devices 18, the invention provides 
mobile data management for medical care units. The invention provides 
efficiency in patient treatment, cost efficiency, paper reduction, resource 
allocation and utilization management error minimization, clinical research, 
and data 14 mining. 

By providing an intelligent system capable of assisting in accurate 
diagnosis and treatment, the invention provides timely information through the 
use of a wireless hand-held device 18 to cost-effectively deliver global 
accessibility to patient records. The invention provides near real-time 
information to aid in making clinical decisions, and streamlines the clinical 
process to improve decision-making quality. The invention facilitates medical 
procedures, speeds up processing times, and eliminates paper-related errors. 

Although the present invention has been described in considerable 
detail with reference to certain preferred embodiments thereof, other versions 
are possible. Therefore, the spirit and scope of the appended claims should 
not be limited to the description of the preferred embodiments contained 
herein. 
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What is claimed is: 

1. An intelligent data management system comprising: 

a database of stored data; 

a middleware layer having access to the stored data, the middleware 
layer including: 

a fuzzy logic knowledge base for generating, updating, or firing 
fuzz/ logic rules; and 

a fuzzy logic inference engine for processing the stored data 
guided by the fuzzy logic rules to provide a course of action; and 

at (east one client device for remotely accessing the provided course of 

action. 

2. The system according to claim 1, further including a gateway to facilitate 
wireless access to the middleware layer from a client device leveraging 
existing wireless networks. 

3. The system according to claim 1, further including a load balancer for 
balancing loads between client devices and the middleware layer. 

4. An intelligent data management method comprising the steps of: 

(i) accessing stored data; 

(ii) providing a course of action using the accessed data by: 

a) generating, updating, or firing fuzzy logic rules; and 

b) manipulating the stored data using fuzzy logic inference 
guided by the fuzzy logic rules; and 

(iii) remotely accessing the provided course of action, 

5. An intelligent data management system comprising: 

means for accessing stored data; 

means for providing a course of action using the accessed data by: 
means for generating, updating, or firing fuzzy logic rules; and 
means for manipulating the stored data using fuzzy logic 
inference guided by the fuzzy logic rules; and 
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means for remotely accessing the provided course of action. 

6. A storage medium readable by a computer encoding a computer process 
to provide an intelligent data management method, the computer process 
comprising: 

a processing portion for accessing stored data; 
a processing portion for providing a course of action using the 
accessed data by: 

a processing portion for generating, updating, or firing fuzzy 
logic rules; and 

a processing portion for manipulating the stored data using 
fuzzy logic inference guided by the fuzzy logic rules; and 

a processing portion for remotely accessing the provided course of 

action. . 

7. An intelligent data management system substantially as herein described 
and/or shown in the drawings. 



8. An intelligent data management method substantially as herein described 
and/pr shown in the drawings. 
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Parametric norms for numeric 
antecedents rule firing 



Algebraic norms for hybrid 
antecedents rule firing 
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Implication relation with the 
diagnosis using parametric norms 
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The Input-output knowledge matrix. 
Rows=m rules 
Columns = n inputs + 1 output 
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The numeric input knowledge matrix. 
Rows=m rules 
Columns = s inputs 
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The membership parameters of numeric inputs. 
Rows=m rules 
Columns = 4x1 
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The membership parameters of hybrid inputs. 
Rows=m rules 
Columns = 4xg 
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